This study was carried out to evaluate and compare the nutritive characteristics and the amino acids and fatty acids profiles of four Mungbean verities from China, India, Pakistan and the local commercial mungbean seeds. The results showed that protein content ranged from 20.04 to 23.76% fat from 1.12 to 2.85%, fiber from 3.95 to 4.48%, ash from 3.61 to 4.77% and starch from 42.63 to 50.66%. China and Pakistan verities had the highest concentrations of eight amino acids. Pakistan variety was the highest rarity in the unsaturated fatty acids, whereas the local commercial seeds were the highest in saturated fatty acids content.
Introduction
Mungbean as a legume crop has been grown in South and south East Asia since ancient times. It is widely grown in Africa, South America, Australia and other tropical and sub-tropical countries. It is suitable for the hot and humid weather locations. It is being used as a diet for humans and animals (Heller, 2014) . Mungbean seeds are a good food and it decreases the risk of various diseases, besides it had healthpromoting effects, in addition to their nutritive value (Tang et al., 2014) . Mungbean is composed of 20-24% of protein. Albumin and globulin are comprised of 25% and 60%, respectively. Therefore, due to high protein content and digestibility, the combination of cereals with mungbean its excellent option under low meat availability to maintain protein level in the body. Anwar et al. (2007) stated that mungbean is a good source of essential fatty acids, minerals and tocopherols. Also, it has a good antioxidant activity. Mungbean seeds composed more than 20% protein and this protein is rich in the essential amino acids. The high lysine and low methionine amino acid profile of mungbean complement the high carbohydrate and, low lysine /high methionine content of cereals to form a much-balanced amino acid diet (Jaiwal et al., 2001) . Mungbean seeds contain around (50-60%) carbohydrates, trypsin inhibitors, tannins and phytic acid, which is known to have several biological functions such as promoting digestion and eliminating toxins (Lin, 1997) . Mendoza et al. (1988) stated that mungbean has high protein content with a good amino acid composition but cysteine and methionine amino acids are present in limited concentrations. The aim of this study is the evaluation of these seeds obtained from four mungbean varieties for their nutritional composition and potential for being used for animal feeding supplements.
Material and Methods

Mungbean Seeds
Mungbean (Vigna radiate L) seeds of the China, Pakistan and India varieties besides the local commercial mungbean seeds were used in this study. The three imported Mungbean varieties and commercial seeds were cleaned manually, milled by a coffee grinder and dried at 68 o C/ 24 hrs in a drying oven. The dried milled seeds were used to determine the chemical composition of the seeds, which were protein, fat, fiber, ash, free sugars and starch, besides the fatty acids of the oil and amino acids of the protein.
Analytical Methods
Protein content
Protein content was determined using Kjeldahl method (method No. 46-10, AACC, 2000) through determination of nitrogen (%) then multiply by the protein factor (6.25).
Fat content
Fat content was determined by the Soxhlet instrument using N-Hexane (60%) as an organic solvent (method No.30-10, AACC, 2000) .
Fiber content
Fiber content was determined according to the AACC method (No.32-10).
Ash content
Ash content was determined according to AACC method (NO. 8-01).
Sugars and starch
Free sugars and starch contents were determined according to AOAC (1999).
Total amino acids
Total amino acids were extracted and estimated according to the method described by Stern et al. (1989) . HPLC instrument was used for amino acid estimation is Spectra-Physics Analytical Inc. A0099-600 with spectra focus optical scanning detector and spectra system UV 2000 detector and ultrasphere C18 Beckman column. Analysis was carried out using a gradient of Pico-Tag solvent A and B at 40 o C and a flow rate l ml/min. Detection of the separated PICO -Tag amino acids was done at 254nm wavelength. Before injecting the sample, the instrument was calibrated by two injections of the standards.
Fatty acids
Fatty acids composition were determined using Gas Chromatography Mass Spectrometer, model Shimadzu GCMS-QP 2010. Separation was performed on a capillary column DB5 MS. The carrier gas was Helium with flow rate of 1.20ml/min. The column temperate was programmed from 70 to 290 o C at a rate of 15 C/ min. A sample volume of 1 µl in hexane was injected using a split mode with the split ratio of 1: 50.
Experimental Design and Statistical Analysis
Randomized Complete Block Design with four replications was used in this study. The obtained data of all studied characteristics were statistically analyzed using analysis of variance procedures and the means were statistically compared by LSD test at p<0.05 according to El-Nakhlawy (2010) using SAS programme (SAS, 2006) .
Results and Discussion
Main Chemical Composition
The studied seed composition included Protein, fat, fiber and ash. Free sugars and starch contents. As shown in Table 1 , significant differences were showed between the Protein content of the studied varieties. Protein contents ranged from 23.17% in the Pakistan variety to 20.04% in the China variety. Fat (%) of the mungbean seed ranged from 2.85% in China variety to 1.12% in India variety. No significant difference was found between the china seed fat and the local commercial seed fat (Table 1) .
Pakistan variety had the highest fiber (%) with no significant difference from the local commercial seed with values 4.48% and 4.13%, respectively, while the differences between the china, India and the commercial seeds were insignificant in fat (%). As for, the ash content, the China variety had the highest (%) and the Pakistan and India varieties had the lowest ash contents with values of 4.77%, 3.61%, 3.83%, respectively as shown in Table  1 . In addition, the China variety had the highest free sugars (8.11%) followed by India variety (7.60%), while the other two varieties had the lowest free sugars.
The main seed composition was the starch, which located with the highest (%) in the local commercial seeds (50.66%) followed by China variety (46.98%) and India variety (44.20%) and the Pakistan variety was the lowest starch content (42.63%) as shown in Table 1 . The significant differences between the four seed genotypes might been due to the genetic makeup differences, which reflected on the main chemical composition differences, also due to the genotype-environmental conditions interaction effect. These obtained results were confirmed with the results of Anwar et al. (2007) and Lin (1997) .
Amino Acid Profile
In this study, 17 amino acids were determined in the seeds for each studied variety. The obtained results of the amino acids (Table 2) showed that China variety seed had the highest concentrations (%) of the Cystine (0.94), Leucine (7.40), Glutamic (18.14) , Serine (6.18), Threonine (4.17), Valine (5.07), Phenylalanine (7.12) and Isoleucine (3.96) and the Pakistan variety seed was the highest in Lysine (8.12), Aspartic (12.66), Proline (4.96), Glycine (4.37), Valine (5.18), Methionine (1.94), Phenylalanine (7.30) and Tyrosine (3.14) . As for India variety amino acids, the Indian seed protein was the highest in Arginine (8.98), Proline (4.80), Alanine (4.52) and Isoleucine amino acid (4.02%). Concerning the local commercial mungbean seeds, the protein consisted of 17 amino acids. This seeds were suprior over the other three varieties in leucine (7.56), Histidine (7.15), Aspartic (12.34), Serine (6.15), Threonine (4.25) and Valine (5.22%) amino acids.
Fatty Acids
The amino acid profiles in the four protein sources of mungbean seeds indicated that mungbean seed protein was rich in 15 amino acids, but it was poor in cysteine and methionine amine acids only. The Chine and Pakistan varieties were higher in most protein amino acids than the Indian and local commercial seeds. The obtained result were similar to the results obtained by Tang et al. (2014) , Anwar et al. (2007) , Jaiwal et al. (2001) and Mendoza et al. (1988) .
The fat analysis in the four mungbean verities seeds into fatty acids constituents (Table 3) showed that the unsaturated fatty acids (oleic, linoleic and linolenic acids) compressed around more than 60% of the oil in four three mungbean varieties, content the local commercial variety seeds that was predominant in linoleic acid only and ranked in the second rank in the other 5 fatty acids as shown in Table 3 . These results might have been due to the effect of genotype and the storage conditions of the local commercial mungbean seeds, which adversely affected the fatty acids profile by increasing the concentrations of the saturated fatty acids and decreased the concentrations of the unsaturated fatty acids.
These results were similar with the results of Anwar et al. (2007) and Lin (1997) . 
Conclusions
Based on the results obtained from this study it is very evident that mungbean seeds are a good source of the protein, rich in the essential amino acids and are rich in unsaturated fatty acids as well. Accordingly, mungbean had a good nutritive value for humans or animals and can be used as feed supplement to enrich animals' rations to fulfill their maintenance requirements and improve productivity.
